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Bead-Pull RF
Measurement System

"Bead (dielectric/metallic) being pulled through a
cavity

" Take Resonant frequency measurements

®Goal: Know the electric field distribution inside the
cavity.

" Slater Perturbation Theory
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Motivation

®Most accelerators use RF cavities

" After fabrication, use Bead-Pull System to
ensure that the electric field distribution
is as designed

Design

www.bruker-est.com

Fabrication




Bead-Pull RF Measurement System

" Cavity

"Bead, Thread & Pulley System
" Motor

" Network Analyzer

®"Computer (control
software)




Equipment

Step Motor Network Analyzer

HT23-601 by Applied

Motions
20,000 steps/rotation = Agilent 8720ES
Approx. 255 steps moves = Takes the Radio Frequency measurements

the bead by 1Tmm



Objectives

* LabVIEW program that controls both the
Step Motor and Network Analyzer

* Check the accuracy of the
measurements from the Network
Analyzer and the motion of the Step
Motor



Network Analyzer
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®National Instruments’ Software
" Graphical Programming

Environment

A LabVIEW
program is
called a
virtual

instrument
(VI
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Approach

Network

Analyzer VI

Control how

measurements are taken

Step Motor VI

Control the motion of the
bead

| &

Overall Bead Pull
System VI

Operates both the Step
Motor VI and Network
Analyzer VI as required




{3 Bead Pull System.vi
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BEAD-PULL RF MEASUREMENT SYSTEM

STEP MOTOR PARAMETERS
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Measuring the Resonant
Frequency
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Pill Box Test Cavity Measurements
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The bead-pull system moves the bead
accurately as required

The system acquires the data correctly
from the Network Analyzer
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Conclusion

We have successfully developed a software
that controls the Bead-Pull System hardware

-Moves the bead accurately

-Takes Measurements accurately
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